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Challenges:

* Localized basis e.g. HO basis, usually used in structure approach..
* How to efficiently account for collectivity, clusterization?

* How to take into account the non-resonant continuum?

* How to handle the large dimensionality of the problem?

* How to obtain a sufficiently precise and accurate reproduction of

thresholds ? How to construct effective interactions for reaction
models?



No Core Shell Model/Resonating Group Method
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Symmetry Adapted No-Core Shell Model (SA-NCSM)

Collectivity & clustering up to medium mass
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*Basis adapted to describe collective degrees of freedom: rotation, vibration,

clusterization.

*Future application to reaction : SA-NSCM/RGM




In Medium Similarity Renormalization Group: (IM-SRG) H. Hergert
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*decoupling of the reference state
from excitations.
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In Medium Similarity Renormalization Group: (IM SRG)
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* complementary correlations can be accounted for by using a reference
state obtained from NCSM ,HFB, GCM...



Harmonic Oscillator Representation of Scattering Equations
(HORSE) /J-matrix
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**NCSM + HORSE = continuum spectrum

Infinite set of algebraic equations
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Reactions with Clusters in Harmonic Oscillator Basis
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Continuum/Berggren basis approaches ~ Nazarewicz, Fossez, Ploszajezak, Xu,
Barrett, Hu, Id Betan, Rotureau

- > Gamow Shell Model (6SM), GSM/Coupled Channel:
phenomenological interaction, halo-EFT “inspired” interaction, MBPT-derived interaction..
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— No Core GSM: chiral-EFT interaction, benchmarked with exact approach, nuclei with
A<=b so far.

— Coupled Cluster in the Berggren Basis



Continuum/Berggren basis approaches
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